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Doocription SPECIFICATION 

' A c^/xyc b a c k ocatt c r t. ranopond c r , — a communi c ati on sy stom inco r porating 
' the same and a method for transmitting data w it h ouch an activ e 
ba cleg c at t or tr ansp o nder 

TITLE 

ACTIVE BACKSCATTER TRANSPONDER, COMMUNICATION SYSTEM 
COMPRISING THE SAME AND METHOD FOR TRANSMITTING DATA BY WAY 
OF SUCH AN ACTIVE BACKSCATTER TRANSPONDER 

BACKGROUND 

rOOOH The invention relates to a backscatter transponder for generating an 

oscillator signal based on a base signal with an oscillator for actively constructing the 
oscillator signal by means of oscillations, an input for the base signal and an output 
for the oscillator signal generated, whereby the oscillator is rendered capable of 
being activated in a guasi-phase-coherent manner with the aid of a control signal 
generated by a clock generator and is capable of being activated in a guasi-phase- 
coherent manner with respect to the base signal by means of the base signal for 
generating the oscillator signal. 

r00021 The invention relates to a bockocatter transponder with 

the characterising features of Patent Claim 1 , The invention also relates 
to a communication system incorporating such a backscatter transponder and/or a 
method for transmitting data with such a backscatter transponder. 

r00031 Methods and arrangements for exchanging data and for measuring the 

distance from a base station to a modulated transponder exist in numerous forms 
and have been known for a long time. Customary transponders comprise what are 
referred to as "backscatter transponders", for example, which do not have their own 
signal source but instead simply reflect back the received signal- (where relevant, in 
amplified form). Reference is also made in this context to "modulated 
backccattcr' . — Although the backocattcr tranopondor conotitutoc the 
data transmitter, — a dedicated radio f requency signa l io not 
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customarily generated in a backocattcr transponder. — A radio 
frequency auxiliary carrier o i gnal io sent — first from th e actual 
data receiver station to t he tra nopondor, — wh ich the oaid trancpondc - g 
■ae B ds— b-a c k > — H-si;H>lr^^^ 
backscatter". 

r00041 Although the backscatter transponder constitutes the data transmitter, 

a dedicated radio frequency signal is not customarily generated in a backscatter 
transponder. A radio frequency auxiliary carrier signal is sent first from the actual 
data receiver station to the transponder, which this transponder sends back, usually 
with low-frequency modulation , 

[00051 The critical advantage which of communication systems based on 

backscatter transponders -d l spl ay with respect to standard communication systems 
^Hr^h having separate signal sources in all sub-stations therefore consists in the fact 
that the signal received in the receiver can be restricted to the modulation bandwidth 
in a virtually optimal manner by means of via mixing with the auxiliary carrier signal 
and therefore a virtually optimal signal-to-noise ratio is achieved, with the 

separa te sign al — s o nrcco — in the transm itte r and r -eeei-yei> whi ch are 

othe^v vlvs - e — e^ -fcoff i a - jF y — 3rB — ee^ft^n-iea-t-i-eB — sye^eas^ — le ~4rs — generall y ee-e 

possible T — or onl y wi th 

r00061 With the separate signal sources in the transmitter and receiver which 

are otherwise customary in communica tion systems, it is generally no t possible, or 
only with great effort, particularly in the case of lower data rates, to regulate the 
separate sources in such a precise manner with respect to frequency and phase that 
a comparably small receiver bandwidth would be achievable. 

r00071 The critical disadvantage of backscatter transponder systems, 

however, is the fact that the radio frequency signal has to travel along the path from 
the receiver to the transponder and back and therefore, based on the radar equation, 
the signal-to-noise ratio (SNR) for the overall transmission link decreases in 
proportion to the 4th power of the distance. Due to free field attenuation which 
increases strongly with frequency, it is scarcely possible to implement very high- 
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frequency backscatter transponders in the GHz range a particularly with a satisfactory 
signal-to-noise ratio. 

r00081 If, as is customary in the case of standard communication systems, a 

data signal is generated in the data transmitter, particularly in the transponder, with a 
dedicated source, the RF signal travels along the transmitter/receiver path only once. 
In this case, the SNR is only inversely proportional to the square of the distance. 
Added to this is the fact that other attenuation/losses on the transmission path also 
only affect the signal once and not twice. Therefore, particularly in the case of larger 
distances, the SNR is orders of magnitude higher in this respect than in the case of 
simple backscatter systems. 

[00091 A novel device for generating an oscillator signal based on a base 

signal wi thhavinq an oscillator for actively constructing the oscillator signal fey 
means of via oscillations, an input for the base signal and an output for the oscillator 
signal generated is known from German patent document DE 100 32 822 A1 
whereby in which the oscillator is capable of being activated by the base signal to 
generate the oscillator signal in a quasi-phase-coherent manner with respect to the 
base signal. In this respect, the device comprises particularly a transmitter in the 
form of a transponder and diopiayo provides an oscillator connected to the 
transponder antenna. A clock control unit is additionally provided for activating the 
oscillator. The oscillator is switched on and off cyclically with the clock control unit 
by means of via a clock control signal. In this respect, the signal generated by the 
oscillator is quasi-coherent with respect to the received base signal. Switching the 
oscillator on and off also switches its quasi-phase-coherent activation capability. 

SUMMARY 

r00101 The object of the invention ee^^-s^^ 

providing a variant of a device and/or a communication system with such a device 
and a method for transmitting data with such a device in terms of the scope of 
application. 

[0011] This Object is achieved by means of t he d evice, particularly 

the fo a-o k s c a 1 1 o r t-r e n s pendc r > — wjb-th t he g- eat u re o of Pa tent Claim 1, — a 
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receiver for this with the — features of Patent Claim 4 and/or a 
method for transmitting data with ouch a backocattor transponder 
w i th the foa (z er os o f P atent claim 12 . a transceiver device configured for 
generating an oscillator signal based on a base signal, comprising: an input 
configured for receiving the base signal; an output configured for transmitting the 
oscillator signal generated; an oscillator configured for actively constructing the 
oscillator signal with oscillations, the oscillator configured to be activated in a guasi- 
phase-coherent manner aided by a control signal generated by a clock generator 
and configured to be activated in a guasi-phase-coherent manner with respect to the 
base signal via the base signal for generating the oscillator signal; the device being 
usable as a receiver if the oscillator is not modulated by the clock generator, and the 
device being usable as a transmitter if the oscillator is modulated by the clock 
generator in its guasi-phase-coherent activation capability and in at least one of its 
amplitude, phase, and freguency. 

systems , — comprise the — subj ect of dependent claims. 

r00131 This object is further achieved by a receiver device configured for 

receiving and processing a quasi-phase-coherent received signal which was 
generated and transmitted the device of the previous paragraph, comprising: a 
separation apparatus configured for removing signal components of an oscillator 
from the quasi-phase-coherent received signal by using a base signal of a receiver- 
side oscillator; and a data recovery apparatus configured to recover inserted data. 

r00141 This object is further achieved by a demodulator for the receiver device 

of the previous paragraph, comprising a phase comparator, the phase comparator 
comprising: an input to which a received signal originating from the mixer of the 
receiver is fed; a further input; and an output at which recovered data is output; the 
demodulator further comprising: a freguency discriminator configured to impose a 
freguencv-dependent phase shift on an input signal, comprising: an input to which 
the received signal originating from the mixer of the receiver is fed; and an output 
connected to the further input of the phase comparator at which an output signal of 
the freguency discriminator is fed. 
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r0015] This object is further achieved by a transponder system, comprising: at 

least one transmitter; at least one receiver; the transponder system configured to 
determine a distance between the transmitter and the receiver by using a base 
signal transmitted from the receiver to the transmitter and a signal transmitted back 
from the transmitter to the receiver which is guasi-phase-coherent with respect to the 
base signal, at least one of the following being provided in the transmitter or the 
receiver: a data insertion apparatus which is adapted for inserting data or a data 
signal into a corresponding oscillator signal to be transmitted; and a data recovery 
apparatus configured to recover data inserted into received signals. 

[00161 This object is further achieved by a method for transmitting data, 

comprising: generating an oscillator signal based on a base signal; activating an 
oscillator in a guasi-phase-coherent manner with respect to the base signal by way 
of the base signal; oscillating the oscillator in response to the activation, the oscillator 
actively generating a guasi-phase-coherent oscillator signal to be transmitted by way 
of the oscillation; and inserting data or a data signal in the guasi-phase-coherent 
oscillator signal to be transmitted during or following its generation. 

f0017] Finally, this object is further achieved by a method for transmitting data 

with a device for generating an oscillator signal based on a base signal, comprising: 
actively constructing an oscillator signal with an oscillator configured to actively 
constructing the oscillator signal by way of oscillations; inputting the base signal at 
an input; outputting the oscillator signal at an output; generating a control signal by a 
clock generator; activating the oscillator in a guasi-phase-coherent manner with the 
aid of the control signal with respect to the base signal by way of the base signal for 
generating the oscillator signal; and switching the device between use as a receiver 
and as a transmitter; when the device is used as a receiver, not modulating the 
oscillator by the clock generator; and when the device is used as a transmitter, 
modulating the oscillator by the clock generator in its guasi-phase-coherent 
activation capability and in at least one of its amplitude, phase, and freguencv. 

r00181 m the present i n s tan cc According to the various embodiments of 

the invention discussed below , a novel active backscatter transponder and a 
communication system are presented which combine the advantages of various 
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systems, t-h at i s to say i.e.. make use particularly of the simple achievement of a 
virtually optimally small receiver bandwidth and a square-law dependency of the 
SNR on the distance. Furthermore, constructional solutions are provided which 
allow a particularly favorable implementation of the arrangement for transmitting data 
known as such from German patent document DE 100 32 822 A1 . 

r0019] Correspondingly, a device, particularly an active backscatter 

transponder or backscatter transponder, for generating an oscillator signal based on 
a base signal with an oscillator for actively constructing the oscillator signal .e-y 
me ans o gvia oscillations, an input for the base signal and an output for the oscillator 
signal generated, whereby the oscillator is capable of being activated by the base 
signal to generate the oscillator signal in a quasi-phase-coherent manner with 
respect to the base signal, is advantageously equipped if it also diopiavs provides a 
data insertion apparatus which is adapted to insert data or a data signal into the 
quasi-phase-coherent oscillator signal. 

r00201 The data insertion apparatus advantageously comprises a clock 

generator, the clock pulse sequence of which is derived from the data to be inserted, 
and which activates the oscillator to produce a fundamental oscillation mode onto 
which the data is modulated. A data insertion apparatus which is adapted as a 
phase control apparatus, which modulates the data onto the oscillator signal by 
using a switchable phase shift, is also possible for inserting data, for example. 

r00211 For the purposes of processing such a quasi-phase-coherent signal 

with inserted data received as a received signal, a device, particularly a receiver, 
which is appropriate diopiavs . provides a separation apparatus for removing the 
signal components of the transmitter-side oscillator from the quasi-phase-coherent 
received signal by using a base signal of a receiver-side oscillator and a data 
recovery apparatus for recovering the inserted data. 

f00221 Such a receiver is particularly advantageously equipped with a 

transmission mixer which diopiays provides an input for applying the signal 
generated by the oscillator, an output for outputting that signal as a base signal 
through the transmission mixer and for transmitting the base signal to an actual data 
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transmitter station, an input for applying the received signal^ and an output for 
outputting the mixed-down received signal, where particularly the output for 
outputting the base signal and the input for the received signal can coincide. 

[0023] A device, particularly a transceiver in the form of a combined 

apparatus, which is capable of being employed as a transmitter and/or receiver 
depending on the purpose of use, is capable of being employed in a particularly 
variable manner. Such a transceiver expediently dispiavo provides an oscillator for 
generating an oscillating signal, a clock generator for activating the oscillator, a mixer 
with an input for applying the oscillating signal of the oscillator, at least one interface 
for transmitting and/or receiving signals where the interface is connected to the 
mixer, at least one output of the mixer for outputting a signal received by way of the 
interface and mixed down with the oscillating signal, and a signal and data 
processing apparatus connected to the mixer, in thio ■f cop cc t, the oig nai 
a*r4-H^arfe^ 6 a dap t ed-^rH—-fe^e^e- ^m o f a-— s^^e^r$ra4: 

e^^e^--^^^af?^^H-g- -^---^ree^^#---fe> e s c s i cj n a 1 fee-^&e- go oil la-fee-ae— a**4 

iiioertirB-g data or a- d a -ti-a signal ii*ke ■the oocillating si-ga ol for 

subsequ ent ou t p ut by way o f the interfac e an tho data in ocrti on 

apparatus or for reco v ering the in serted d a ta fro m a signal r ecei v ed 

by - w ay o f th e interfa ce a n d m ixed ■■ down b y way of the m ker as t he 

data r e co v ery appar a t a s > ■ 

[00241 In this respect, the signal and data processing apparatus is adapted in 

the form of a structural unit or a plurality of structural units and is used optionally 
either for applying a received base signal to the oscillator and inserting data or a 
data signal into the oscillating signal for subsequent output by way of the interface as 
the data insertion apparatus or for recovering the inserted data from a signal 
received by way of the interface and mixed down by way of the mixer as the data 
recovery apparatus. 

[00251 The most diverse demodulators are capable of being employed in the 

receivers, particularly a demodulator with a phase comparator and a frequency 
discriminator for imposing a frequency-dependent phase shift on the signal, to both 
of which the received signal originating from the mixer is fed, where the output signal 
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of the frequency discriminator is fed to a further input of the phase comparator, the 
output of which phase comparator outputs the recovered data, a furthe r 

ad vant a go ou o example comprises: the employment ex a demodu la tor with 

a4^i-e a s t t w o -~d^r#£e^^ further advantageous example comprises 

the employment of a demodulator with at least two different bandpass filter / detector 
sequences, the outputs of which are applied to both an adder for outputting a 
measure for the signal level and also a differential amplifier followed by a series- 
connected comparator for outputting the reconstructed data. 

f00261 Transponder systems which operate with such quasi-phase-coherent 

signals can also be used advantageously for transmitting data. In this respect, such 
a transponder system can enable the transmission of data in only one of the two 
directions or even in both directions. Such a transponder system diopiavo provides , 
in a very complex form with at least one transmitter and at least one receiver in each 
case for determining the distance between the transmitter and the receiver by using 
a base signal transmitted from the receiver to the transmitter and a signal transmitted 
back from the transmitter to the receiver which is quasi-phase-coherent with respect 
to the base signal, correspondingly provided in the transmitter or the receiver, a data 
insertion apparatus which is adapted for inserting data or a data signal into the 
corresponding oscillator signal to be transmitted and/or a data recovery apparatus 
for recovering data inserted into received signal. 

r00271 A corresponding receiver for such a distance-determining transponder 

system expediently d-iPDiaw provides a demodulator for recovering original data, a 
measuring apparatus for determining the distance between the transmitter and the 
receiver, an oscillator, which comprises a variable oscillator with regard to frequency, 
with which frequency-modulated signals suitable for measuring distance are capable 
of being generated^ and a receiver mixer which is designed for mixing received 
signals with signals of the oscillator and which diopiavs provides an output for 
outputting signals resulting therefrom, where the output is connected to the 
demodulator and the measuring apparatus. 
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r00281 For the purposes of operating these devices and systems, a method for 

transmitting data is appropriate where a signal is generated with the aid of an 
oscillator which is rendered capable of being activated in a quasi-phase-coherent 
manner b y m ca n o of via at least one control signal/clock signal. The oscillator 
rendered capable of being activated in such a way is then activated to produce 
oscillations in a quasi-phase-coherent manner in such a way by a received base 
signal that the signal generated oscillates in a quasi-phase-coherent manner with 
respect to the base signal. A data signal is imposed on this quasi-phase-coherent 
signal during or following its generation. 

DESCRIPTION OF THE DRAWINGS 

f00291 In the following, exemplary embodiments are explained in detail with 

reference to the drawing . The diagrams show: figures. 

Fig. 1 is a block diagram showing an arrangement of a transmitter and 

a receiver where the signal of the transmitter oscillates in a 
quasi-phase-coherent manner with respect to signals of the 
receiver and data is transmitted from the transmitter to the 
receiver-; 

Fig. 2 is a block diagram showing an embodiment of ^e^-a receiver- 

illustrated by Figure 1 ; 

Fig. 3 is a block diagram showing an embodiment of such a 

transmitter - illustrated by Figure 1; 

Fig. 4 is a block diagram showing a transceiver which is capable of 

being employed both as such a transmitter and also as such a 
receiver-,-! 

Fig. 5 is a block diagram showing a first employable demodulation 

apparatus-; 

Fig. 6 is a block diagram showing a second employable demodulation 

apparatus-; 
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Fig. 7 is a block diagram showing such a receiver with additional 

apparatuses for determining the distance of a transmitter; and 

Fig. 8 is a diagram of an LTCC module with such a device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

r00301 Figure 1 shows the basic principle of the underlying arrangement. 

Taken ao ouch, the The basic elements of the arrangement hav e a lr e a dy 
kee ^are known and explained in German patent document DE 100 32 822 A1. 

r00311 As can be seen from Fig. 1 , an exemplary arrangement con sists 

^comprises a transmitter S and a receiver E. The transmitter S generates data 
Dat T x which is to be transmitted with a signal s by way of an interface V, particularly 
a radio interface, to the receiver E. 

[00321 In the receiver E, an auxiliary carrier signal sH is generated with the aid 

of a receiver-side oscillator EHFO and A in the example shown A transmitted by using 
corresponding antennas ANT S e and ANT S by way of the interface V to the transmitter 
S. 

r00331 In the transmitter S, a signal s is generated by using a transmitter-side 

active oscillator SHFO which signal oscillates in a quasi-phase-coherent manner with 
respect to the received auxiliary carrier signal sH and onto which the data to be 
transmitted Dat T x is or was modulated. 

F00341 On the transmitter side, the auxiliary signal sH of the receiver E which 

was generated with the oscillator EHFO and transmitted by way of the antenna 
ANTse is received with the antenna ANTs. The oscillator SHFO is switched on and 
off cyclically with a clock control unit TGEN as a function of the data stream Dat T x by 
moans- way of the signal S01 . In the case of suitable selection of the signal S01 and 
application of the auxiliary carrier signal sH, the signal s generated by the oscillator 
SHFO is then, as known and described in German patent document DE 100 32 822 
A1 , quasi-coherent or quasi-phase-coherent with respect to the auxiliary carrier 

Signal SH. 3%e — s 4-exi-a4: — s — gen er ated in the — tran o ini t tor ■■ S , — par ti cularly a 

transponder, — 5rs — transmit t e d back to the receiver and r eceived by 
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said receiver with the antenna ANT & ~ — ^hc-o i gnal e received in the 
r ec e i ver B, — which corresponds to the transmitter signal c apart from 
influences dur in g t r a 1 1 a m i s s i o n , — io mixed ;*ith a component of the 

s- i - g nal — g c no rate d c on t i nu o u 3 1 y b y th e — oscl Ha ter E RFO in th e ■ irii xe ^ 

MIX. ^dixed components of no interest and/or interference signal and 

r00351 The signal s generated in the transmitter S, particularly a transponder, 

is transmitted back to the receiver and received by this receiver with the antenna 
ANTg . The signal e received in the receiver E, which corresponds to the transmitter 
signal s apart from influences during transmission, is mixed with a component of the 
signal generated continuously by the oscillator EHFO in the mixer MIX, Mixed 
components of no interest and/or interference signal and noise components are 
suppressed with a filter BP1 which is preferably connected in series after the output 
of the mixer MIX. This filter BP1 is preferably implemented as a bandpass filter 
where the center frequency and the bandwidth of the filter should be matched to the 
clock signal of TGEN. 

F00361 The transmitter S #jrs^iavo provides the oscillator SHFO connected to 

the antenna ANT S . The clock control unit TGEN is additionally provided for 
activating the oscillator SHFO. The oscillator SHFO is alternately switched on and 
off and rendered capable of activation in a quasi-phase-coherent manner with the 
clock control unit by mee^eway of the signal S01 . The signal s generated by the 
oscillator SHFO is generated in a quasi-coherent manner with respect to the auxiliary 
carrier signal sH by applying the received auxiliary carrier signal sH. Switching the 
oscillator SHFO on and off also switches its quasi-phase-coherent activation 
capability. 

r00371 The oscillator SHFO is advantageously adapted in such a way that on 

the one hand a it is not activated to oscillate by thermal noise^ and on the other hand A 
the received or auxiliary carrier signal sH injected into it is sufficient to activate quasi- 
phase-coherent oscillations with respect to the auxiliary carrier signal sH. In this 
respect, quasi-phase-coherent also mea ns particularly means that the phase 
difference between the auxiliary carrier signal and the generated comparison signal 
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remains small during a turn-on period of the signal S01 where the term "small" must 
be seen in relation to the intended communication or measuring task. The value 
tt/10, that is to say approx. 20°, can be used as the limit for a small phase 
divergence, for example. Such signals with only small phase divergences are 
described here as quasi-phase-coherent and the period of time in which this 
coherence exists as the coherence period. 

f00381 It is appropriate in this respect that not only are the oscillations of the 

active oscillator SHFO quasi-phase-coherent with respect to the auxiliary carrier 
signal sH but that the activation of the active oscillator SHFO already takes place in 
a quasi-phase-coherent manner A relatively large component of a received or 
auxiliary carrier signal sH is therefore coupled to the oscillator SHFO in the 
transmitter S which is preferably adapted as a transponder TR. This preferably 
constitutes an electrical auxi liar y carrier signal and a corresponding oscillator signal. 

[0039] aativo oscillator SHFO already takes place in a quaoi - 

phaoe — ec h o re nt ma nne r . — A relatively largo — eorap orient — of a — recei ve d or 
a u x 1 1 i a r y car r i e r — signa 1 — s H i s — there f ere — c ouf-l-e d. t o t ho — oacil la-te - r 

&¥HrG — in t rko tra ns mi tter S- wMrch' -i-s p-re#eraB ly ado p ted a s a 

transponder TR . — T h is prof crab 1 y constitu t c G — on o I o c t r i. c a 1. auz i 1 iar-y 

•e a r r i o- r s-i^g-na-l — B-i^d— a — ae^^ee^eftding es-e-irlrlarte^ — e^r^narl . But an 

arrangement using optical, acoustic or other signals is also capable of being 
implemented in principle. The received or auxiliary carrier signal sH activates the 
oscillator SHFO in a quasi-phase-coherent manner to produce oscillations, with the 
result that ee-idthis oscillator generates an oscillator signal which is coupled out of 
the oscillator as the signal s and is derived by way of an output. The input for the 
received or auxiliary carrier signal sH and the output of the oscillator signal can be 
wholly or partly identical. But they can also be implemented separately from each 
other. 

F00401 The signal s generated in the transmitter S is transmitted back to the 

receiver E by using the antenna ANT S and received by oaid this receiver with the 
antenna ANT E . 
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[0041] A basic idea in the exemplary embodiments co nsi sts in - the - f aetis 

that not only are the oscillations of the active oscillator SHFO in the transmitter S 
quasi-phase-coherent with respect to the auxiliary carrier signal sH^ but that the 
activation of the active oscillator SHFO already takes place in a quasi-phase- 
coherent manner. Whereas in the case of early devices and methods according to 
the state of the art, the activation of the active oscillator SHFO is effected by 
means way of thermal noise, and its oscillations are only rendered quasi-phase- 
coherent later by mean o way of a complex control process and what is referred to as 
"Lockln, in ". In the present instance A the oscillator SHFO is already activated in a 
quasi-phase-coherent manner by mo a n s way of the auxiliary carrier signal or already 
starts oscillating in a quasi-coherent manner and therefore phase coherence is 
immediately established automatically. 5 

r00421 A basic idea is that art oscillator SHFO is in a deficate equilibrium in the 

basic state, and when it is switched on, it must then be activated to oscillate by way 
of an external energy supply of any nature. O nly following this initial triggering does 
the feedback with which the oscillation is maintained become active. Thermal noise 
is customarily used for such an initialization of an oscillating circuit, for example. 
This means that an oscillator with a r andom phase and amplitude starts to oscillate 
and then oscillates at its frequency as defined by its resonant circuit, a basic i dea 

consists in t &e — fa c t an o s -eillator S BF9 i-e in a delicate 

eqairlri^>^^ — i4~~~ mtie^ 

%4^^ : f^-43^-"^a-^4^ir^-a~fe~>^ — — €^e"i^-4-^H7-ei"tr€r — ^l^/-™"i : a-e-€i-i :: ira — e-#- aa~-e-^- : £-e^n€t4r"-H^ 

e#~ wh a teve - r - aatH - ^ e^--<>H-±-v — €e4r3re»m^— this 4^-iti- a r^ — t^4>g^e«Ha-§--^ee^ — fehre 

f eeate^ wi t h uhioh the ■ Q-gns^yre^ boceaie-^^^ 

Thermal noise — ie — easto mar ily used — f - e - 3? s-H -c h an i M^ i ali - g -ation of an 

o so ilia t li ^ h- ein?e^jr4^7 — #e^=^e^a^^ — T his - m o a ns — fefe s -t- an o-e-eil la t - e ^— wjrfe^ 

a ran dom phase - and amplitude — s t arts — to ■ e s e i -1 late a^d t h on ess i ll a - B - e - e 

a-fc — i-t-s- f-aeequency a a— d£HB4rr^d-%^ m eans o f' its — resonant — circuit . 

f00431 However, if an external activation signal is injected into the oscillator 

during switching on, the frequency of which lies in the bandwidth of the resonant 
circuit and the power of which lies significantly above the noise power, the oscillator 
does not oscillate randomly, but synchronously with the phase of the activating base 
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signal. Depending on the frequency difference between the activating auxiliary 
carrier signal sH and the oscillator signal and as a function of the phase noise of the 
two oscillators SHFO and EHFO in the transmitter S and in the receiver E, this quasi- 
phase-coherence continues to exist at least for a time. 

r00441 The difference between the present design and the known passive 

devices and methods c onsist s is in the use of an active oscillator SHFO in the 
transmitter S or transponder TR. Thus, the auxiliary carrier signal sH is not simply 
reflected back; instead, an oscillator signal s is actively constructed in a noise-free or 
virtually noise-free manner with a dedicated quasi-phase-coherent source before 
sending back. In this respect, given otherwise similar operation, the system 
therefore has a significantly greater range than passive backscatter transponder 
systems according to the state of the art. 

[00451 In the case of transponder arrangements, a particular advantage 

consists in the factj s that no time, frequency^ or polarization multiplexing 
whatsoever is necessary since the auxiliary carrier signal sH as the base signal and 
the oscillator signal s do not exert an influence on each other, or only exert an 
influence in the desired manner at the start of the initial oscillation response and A 
following this A are quasi-phase-coherent independently of each other. 

F00461 It is advantageous if the device 4 i a p l av ep ro vid e s a switch mea^ 

TGEN for switching the quasi-phase-coherent activation capability of the active 
oscillator SHFO. This switch means TGEN is used to put the active oscillator SHFO 
in a state from which it, being activated by the auxiliary carrier signal sH, can start to 
oscillate in a quasi-phase-coherent manner with respect to the auxiliary carrier signal 
sH. 

r00471 The oscillations do not necessarily have to be switched on and off 

entirely for the purposes of switching the activation capability. If the active oscillator 
SHFO can oscillate with different modes, for example, a second mode can simply 
be switched while the first continues to oscillate. Even in the case of only one mode, 
the oscillation does not have to be switched off completely; instead, attenuation is 
sufficient as a rule with the result that the auxiliary carrier signal sH is sufficient for 
the next quasi-phase-coherent activation. 
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[0048] If the activation capability of the active oscillator SHFO is switched on 

again following the coherence period, the quasi-phase-coherence continues to exist 
for a lengthy period. 

r00491 If the quasi-phase-coherent activation capability of the active oscillator 

is repeated cyclically in a development, the quasi-phase-coherence also continues to 
exist for lengthy periods. This can be achieved by the fact that the switch m oans is 
adapted in such a way that it switches the active oscillator SHFO with a predefined 
clock pulse rate. 

fOOSOl In this respect, the duration of the clock cycles of the clock pulse rate 

preferably corresponds roughly to the coherence period. But faster switching is also 
possible without the quasi-coherence between the base signal sH and the oscillator 
signal sH being lost. 

r00511 If, conversely, the quasi-phase-coherence is only necessary in certain 

time intervals, the clock time can also be selected longer than the coherence period. 

f00521 If the switching of the active oscillator SHFO is repeated cyclically and 

the active oscillator SHFO starts to osciilate cyclically in a quasi-phase-coherent 
manner with respect to the auxiliary carrier signal sH, the oscillator signal generated 
by the active oscillator can be regarded as a sampled duplicate of the auxiliary 
carrier signal sHL 

[00531 If the owitching o f the active o s cillator SH FO io 
repeated cyel ioa'±4 v y a n d -e-kro active es-eMlotor S HF O 1 •s-tax%&—%& 
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~-sH; 7 the e-e-ei-i'i-at-e-^ g-i^ftai ge^er^rt-s-d 




at^ir-M-a-By ea^Heiese sig : ^al- 

B6- 




tho au: 


miliary carrier signal sH 


gogardod-ea o. ■■sampled di^4ri-e£Hte~--e4? 
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sampling theorem, a signal is completely described by its sampling values. 
Appropriately, the switch-off period of the active oscillator is not substantially longer 
than the switch-on period, that is to oay i.e., not substantially longer than the 
coherence period. Observance of the sampling theorem is therefore an inherent 
result due to the coherence condition. In line with the sampling theorem, the phase 
difference between two sampling points must be smaller than 180°. This condition is 
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less restrictive than the quasi-coherence condition. Consequently, from the 
information viewpoint, the signal s of the switched oscillator SHFO must be 
considered, in spite of the switching operation, to be a copy of the comparison signal 
or carries its complete information. 

[0054] The activation capability of the active oscillator SHFO can be switched 

relatively simply if the oscillator SHFO itself is switched. Correspondingly, the device 
can dispiay provide a moans switch TGEN for switching the active oscillator SHFO 
on and off. Any mea^a switch which has the effect that the oscillation condition of the 
oscillator applies or no longer applies is suitable for switching the oscillator. Thus, 
for example, the amplification can be switched off, attenuation or propagation times 
(phases) changed i or the feedback branch interrupted in the oscillating circuit. 

r00551 The active oscillator SHFO can be activated not only in its fundamental 

mode but also in a quasi-phase-coherent manner in one of its sub-harmonic 
oscillation modes. In this respect, the fundamental mode or a sub-harmonic 
oscillation mode of the base signal can be used for activation. 

r00561 If the device is used for identification as an ID tag or for 

communication, the coding can be effected, for example, by the clock pulse rate 
and/or by meafte wav of an additional modulation unit such as a phase, frequency^ or 
amplitude modulator with which the quasi-phase-coherent signal is modulated before 
sending back. 

r00571 As hag already bcon previously outlined, the coherence period is 

dependent on the frequency difference between the base signal and the oscillator 
signal. The more exactly the frequencies coincide, the longer the phases of the 
signals are virtually identical. To increase the coherence period, as a result of which 
the clock pulse rate of the switch moans can also be kept small, it can be 
advantageous to provide mee^ emechanisms which are suitable for matching the 
oscillator frequency adaptively to the frequency of the base signal or auxiliary carrier 
signal sH. 

[00581 As can be seen from the following description of individual exemplary 

embodiments, e.g. Fig. 1 , the system shown differs from known earlier backscatter 

1 6 Mark Up Substitute Specification 



transponders e&eefttial i ^ primarily in that the signal s transmitted back in 
modulated form is not simply reflected back passively; instead, it is actively 
generated anew in a quasi-phase-coherent manner and transmitted back. The basic 
principles and implementation variants and also typical signal processing methods of 
standard backscatter transponders can therefore be transferred d i -r-cct directly to the 
present arrangement principle. Some particular features arise in the implementation, 
however, which make particularly advantageous arrangements possible as follows. 

[00591 On the transmitter side, data Dat T x is, for example, modulated 

<fe^e ^directlv onto the phase-coherent signal or, in the case of generation of a 
clock signal S01 for the oscillator SHFO, already incorporated into the clock signal 
S01. 

[00601 In the receiver E, the modulated-4*£K» data Dat T x is demodulated out 

of the received signal e or s again. For this, the received signal e travels through the 
mixer MIX, for example, in which the influence of the underlying oscillator signal is 
taken out. Then bandpass filtering can be effected in the filter BP1 , prior to its output 
signal ZFSig being fed to a demodulator Demod. The reconstructed data DatRx is 
output at the output of the demodulator Demod. 

[00611 A receiver station E of the communication system encompasses 

particularly advantageously what is referred to as a "transmission mixer^ TRXMIX. A 
possible embodiment of a receiver station E with a transmission mixer TRXMIX is 
shown in Fig. 2. The signal generated by the oscillator EHFO is transmitted as an 
auxiliary carrier sH through the transmission mixer to the actual data transmitter 
station S and at the same time is used to mix the modulated received signal e down 
into the baseband with the mixer TRXMIX. It can be seen that the advantageous 
method for transmitting data can be implemented with a transmission mixer TRXMIX 
with minimum device cost. 

[00621 Fig. 3 shows a further possible embodiment for achieving the 

modulation with a switchable phase shift by using a phase control element PhMod in 
the transponder S or TR. With the phase control element PhMod, both the base 
signal for quasi-phase-coherent activation and also the signal generated in a quasi- 
coherent manner could be phase-modulated. In this respect, the modulation of the 
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clock pulse 0/1 , necessary by virtue of the principle, of the clock generator TGEN is 
superimposed by the phase modulation. 

r00631 It is favorable in many applications to implement the base station being 

used as the receiver E and/or the transponder TR or transmitter S as a transceiver 

TC, -fchae is to say i.e., in such a way that data can be transmitted in both 

directions between the stations. Fig. 4 shows a favorable implementation variant. 

r00641 The arrangement con o ists comprises , for example,~-e# an antenna 

which is connected to the mixer TRXMIX. The mixer TRXMIX receives a base signal 
from an oscillator HFO. The oscillator in turn dis ^i a v s provides an input for an 
activation or trigger signal 0/1 which is fed from a clock generator TGEN. The mixer 
TRXMIX furthermore ey^e^rav^ provides an output from which a signal received by 
way of the antenna and mixed down is output, to a bandpass filter BP1 in the first 
instance, for example. Its output signal ZFSig is in turn fed to a demodulator Demod 
which provides reconstructed data Dat at its output. This data can be output direct 
or preferably fed to a microprocessor pP for further processing. 

[00651 The microprocessor pP can exert an influence on the generation of the 

oscillator signal with the aid of the data received or even by itself, by way of a 
connection to the clock generator TGEN, for example. The feeding of data to be 
transmitted by way of the microprocessor pP, the clock generator TGEN, the 
oscillator HFO or a phase modulator connected in series ahead of the mixer TRXMIX 
is also possible. 

[00661 If the oscillator HFO is not modulated by the clock generator TGEN 

with the result that it generates a continuous uniform sine-wave signal, the station 
TC shown is used as the receiver E. If the oscillator HFO is modulated by the clock 
generator in its quasi-phase-coherent activation capability and in its amplitude, 
phase and/or frequency, the station TC shown is used as the transmitter S. Such a 
transceiver TC preferably encompasses the processor pP which is used either to 
generate the data stream or to analyze the received data Dat. 
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[00671 In principle, all types of modulation such as those that are also used 

otherwise in the case of customary passive backscatter transponders can be applied 
in the present system. However, a frequency-modulated amplitude modulation 
where only the frequency of the switching period is varied to encode the digital 
characters is particularly advantageous for the principle. The clock generator TGEN 
then generates a first switching frequency Freql for a digital "0" and a second 
switching frequency Freq2 for a digital "1 ", for example. Apart f rem this binar y 

•FS-K — (-Frequenc y S hift Keying — e n codin g, multi - sto go encoding methods 

yHb£.h mero than 2 — f^e-q-^oney stag es af e-^efew al l y 6^4rse--ee^aj5)4re-- -e-f 

fe e i n g aj9j&4r3reeh The vagjre^-i-on of fe&e— gtt lso/i ntoi wal re4r a %-4<>f^ fo "i"P in 
•^re-~ee-e-e of a-~€r ons ta n t - p ul se or ar-ntor val — -ea ^ t h ce^-~e^&e-43e--H s c d f or 

mod u 4ra- : t-ion-w — Essentially, — al-1 methe do of fr equenc y raodu3ra#jr^B— k nown 

as — s-ue h c a n - be-- uee d - v 

[00681 Apart from this binary FSK (Frequency Shift Keying) encoding, multi- 

stage encoding methods with more than 2 frequency stages are naturally also 
capable of being applied. The variation of the pulse/interval relationship in the case 
of a constant pulse or interval length can also be used for modulation. All methods 
of frequen cy modulation known as such can be used, 

f00691 Figs. 5 and 6 show implementations of FSK demodulators which are 

known as such in terms of the principle but which can be used very advantageously 
in such arrangements. 

r00701 In Fig. 5, the demodulator Demod displays provides a low-noise input 

amplifier LNA to which the signal ZFSig' is fed from the mixer or bandpass filter, for 
example. The signal pre-processed in oaid this amplifier is fed both direct to a phase 
comparator PhKoKip PHKomp and also a frequency discriminator DISC. The output 
signal of the frequency discriminator DISC is fed to a further input of the phase 
comparator p- hKomp . PHKomp. Its output signal is output from the demodulator 
Demod as a data stream Dat after traveling through a low-pass filter TP, for 

exa m p I e . -I-a fe&-i-s — jc eepe - e fe? — £h-e — f - requeney di a erimi na trer D I S G -4rs u-s e d 

fee — i*rtpes^---"a-""-£^ en- fcrfee irfr^e^tedi-a-ire 

•^•req^e-B-ey"""e4-e-H;a;l &-FS4-^'---; — ^£&e #ffeffi»efM3Y me#Hbir€h^v<^--e-a.- : B: fe&eft— fee 

conve r t ed-: ir-nto a-corroo p oncii n g -o utp ut v o ltage-4» y moans of p ha s e 
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comparison, — in a mixer, — for example, — particularly the phaoe 
co mp arator- PMComp . — PLL ci r cui t !) for fre quen c y d oinodul a4: i o n or e-fe^e-jr 

[0071] In this respect the frequency discriminator DISC is used to impose a 

frequency-dependent phase shift on the intermediate frequency signal ZFSig*. The 
frequency moduiation can then be converted into a corresponding output voltage by 
way of phase comparison, in a mixer, for example, particularly the phase comparator 
PHComp, PLL circuits for frequency demodulation or other frequency-comparison 
arrangements are also capable of application for the method described here. 

[00721 In Fig. 6, the intermediate frequency signal ZFSig' is transmitted by 

moan- s way of two different bandpass filter/detector sequences, for example. The two 
sequences consist of comprise a bandpass filter BP1 or BP2, a rectifier G1 or G2 
and a low-pass filter TP1 or TP2 in each case, for example. The output signals of 
these two sequences are fed to both an adder SUM and also a differential amplifier 
DIFF. Depending on the modulation frequency, either the one or the other filtered 
signal has a greater amplitude, which can be detected by means way of the 
differential amplifier DIFF followed by a series-connected comparator SK, for 
example. The comparator SK outputs the reconstructed data Dat. The sum of the 
signals from the two filter branches constitutes a measure of the signal level SP. 

[00731 The observation is m a de at this pe inn. t t ha t - the present 

method for transmitting data and the present arrangements can be employed or 
combined o xcciie nt i v very well with distance-measuring transponder systems. 
Such transponder systems are described in the unpubi i e ho d German patent 
application DE 101 55 251 "Transpondersystem und Verfahren zur 
Entfernungsmessung", (Transponder system and method for distance measuring) for 
example, to the full scope of which reference is made. 

[00741 Fig. 7 shows the additions necessary to expand the functionality in the 

case of such a distance-measuring transponder system. In place of a fixed- 
frequency oscillator, an oscillator HFVCO is used here which is variable with regard 
to frequency and with which frequency-modulated signals suitable for measuring 
distance can be generated. After the receiver mixer TRXMIX, which is preferably 
implemented as a transmission mixer as shown, the intermediate frequency signal is 
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then preferably divided into two sub-paths. The first demodulation path described 
above leads from the bandpass filter BP1 to the demodulator Demod and is used for 
accommodating or reconstructing data. The second, lower path leads, as a 
measuring path, to a measuring apparatus Meas where the intermediate frequency 
signal is processed for the purposes of distance measurement. 

r0075] In this respect, a corresponding method is based on determining the 

distance between a base station E and at least one transponder (TR; S) where a 
signal sH or Stx(t) of a base station oscillator HFVCO is transmitted from the base 
station E, a phase-coherent signal with respect to this (s or s OS z(t)) is generated and 
transmitted by using an oscillating oscillator (SHFO) on the basis of the signal sH or 
erxt(t) received from the base station in the transponder, the distance is determined 
on the basis of the phase-coherent signal (e or Srx(t)) received from the transponder 
in the base station E and the oscillator for generating the phase-coherent signal is 
activated in a quasi-phase-coherent manner with the received signal. Added to this 
in the present instance is a data signal or data which is mixed into or modulated onto 
the signal of the transponder TP or transmitter S. 

[00761 A corresponding distance-determining system for determining the 

distance between a base station E and at least one transponder (TR) where the 
base station E dispiavs provides an oscillating signal source HFVCO for generating 
a signal and a transmission apparatus for transmitting the signal, the transponder 



station, an oscillator for generating a phase-coherent signal with respect to this and a 
transmission apparatus for transmitting the phase-coherent signal, the base station 
(BS) additionally ^b-spiay& provides a receiver apparatus for receiving the phase- 
coherent signal from the transponder and a distance-determining apparatus 
(TRXMIX, Demod) for determining the distance between the base station (E) and the 
transponder (TR; S) is characterized by the fact that the oscillator in the transponder 
is activated with the received signal to generate a quasi-phase-coherent signal and 
data is additionally modulated onto this signal. 




provides a receiver apparatus for receiving the signal from the base 
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[00771 A base station (E) for determining the distance of a transponder (TR; 

S) d i o p 1 a y 3 provid es a distance-determining apparatus (RXMIX, BP1 , Meas, 
Demod) or delivers signals to such where the base station E d i o p l a vo p rovides a 
mixer TRXMIX for mixing the quasi-phase-coherent signal received from the 
transponder (TR; S) and the instantaneous oscillator or transmission signal into a 
hybrid signal. 

f00781 The distance-determining apparatus TRXMIX, BP1, Demod, Meas is 

advantageously adapted as such to form the hybrid signal ZFSig' or (Sm ix (t)) by 
mee^s wav o f the equasion 

S mix (0 = COS (t ~ »sw + t ' (G>c + ^sw )) 

where g> c is the center frequency of the base station oscillator HFVCO, co sw is the 

modulation frequency of the transmission signal SH or Stx(t) of the base station E, t is 
the time in the time interval 0 - Ts and x is the propagation time of the signals over 
the distance between the base station E and the transponder (TR; S). 

f00791 The distance-determining apparatus TRXMIX, BP1, Demod, Meas 

advantageously dispiays provides a demodulation apparatus Demod for reducing or 
eliminating changes overtime in the voltage of the hybrid signal (s mix (t)) in the time 
interval (0 - TS) between switching the measurement on and off in the base station 
E to generate a measuring signal (s me ss(t)). 

[00801 The distance-determining apparatus TRXMIX, BP1, Demod, Meas 

also advantageously diopiavs provides a demodulation apparatus Demod for mixing 
down the hybrid signal (s m j X (t)), particularly with a frequency near or identical to a 
clock frequency f m k, to a frequency substantially lower than the clock frequency W 
for switching the oscillator HFVCO in the transponder (TR) on and off cyclically and 
subsequent filtering out of high frequency components to generate a measurement 
signal s mess (t). 
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f00811 The distance-determining apparatus TRXMIX, BP1 , Demod, Meas can 
furthermore be adapted to modulate the modulation frequency u> sw of the 
transmission signal Stx(t) of the base station E, particularly as defined by 

2-7r-B-t 

<°sw = 

where T is a time duration over which the frequency is detuned over the bandwidth 
B. 

f00821 The distance-determining apparatus TRXMIX, BP1 , Demod, Meas can 
also be adapted to form the resulting FMCW measurement signal s me ssfmcw(t) by 
moano way of the equasion 
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F00831 The distance-determining apparatus TRXMIX, BP1, Demod, Meas can 

furthermore be adapted to determine the distance from the measurement frequency 
fmess which corresponds to the normal FMCW (Frequency Modulated Continuous 
Wave) measurement frequency shifted by a frequency component Ab = B*Ts / (2 T). 

[00841 The distance-determining apparatus TRXMIX, BP1, Demod, Meas can 

also be aligned to perform a Fourier transformation of the amplitude-weighted 
measurement signal Sm eS sfmcw(t) in the frequency range with the result that edges of a 
left and right sideband of at least one square-wave function produced determine the 
distance between the base station E and the transponder (TR; S). 

r00851 A transponder (TR; S) for determining its distance from a base station 

E appropriately diopiays provides a signal-generating apparatus for 
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generating an oscillator signal S or s 0S z(t) from a transponder received signal sH or 
erxt(t) = Stx(t-T/2) with an active phase-coherently activated oscillator (SHFO) and a 
switch apparatus (TGEN) for switching the oscillator on and off cyclically, particularly 
for generating the oscillator signal as defined by 

s re (t) = s osz (t - 1) = sin(o3 OS2 ■ t - (© c + a) sw )• x + 4> 0 ) 

where co c is the center frequency of the oscillator HFVCO of the base station E, co sw 

is the modulation frequency of the transmission signal Stx(t) of the base station E, t is 
the time, x is the propagation time of the signals over the distance between the base 
station E and the transponder (TR) and ty 0 is any desired phase offset. 

[00861 In the case of such a distance-determining system, modulation is 

additionally used for switching the oscillator (SHFO) in the transponder (TR; S) on 
and off for transmitting additional information or data from the transponder to the 
base station E, as is described in the foregoing on the basis of various exemplary 
embodiments. 

[00871 If the distance-determining apparatus in the base station 

d l spi a^eprovides a mixer TRXMIX for mixing the quasi-phase-coherent signal 
received from the transponder and the instantaneous transmission signal into a 
hybrid signal, a measurement signal is produced which di g o i a y s provides at least 2 
spectral components whose frequency interval or phase interval constitutes a 
measure of the distance from the base station to the transponder where this 
measure is independent of the switching-on and switching-off frequency of the 
oscillator in the transponder. 

[00881 Modulating or detuning the modulation frequency of the transmission 

signal of the base station ultimately results in a measurement signal which 
diopiav ^ provides spectral components which are expressed by cosine functions 
wWrefethat are amplitude-weighted. Advantageously, 
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measurement even of small distances down to a value of zero is made possible by 
moa ns w ay of a frequency shift inherent to the described transponder. The 
additionally possible implementation of a Fourier transformation of the amplitude- 
weighted measurement signal in the frequency range results in spectral lines 
(sidebands) with a rectangular-shaped envelope where the outermost edges of a left 
and right sideband lying nearest to the modulation frequency determine the distance 
between the base station and the transponder. 

f00891 As a result of the fact that the modulation frequency for switching the 

oscillator in the transponder on and off is not necessarily included in the analysis of 
the distance in the base station, it can be used to transmit additional information or 
data from the transponder to the base station. 

[00901 In the case of the aforesaid applications, it is very advantageous as a 

rule if the radio frequency modules and particularly the transponder TR are 
constructed as small and compact as possible. In the case of access systems or 
payment systems where the transponder TR is customarily worn by a person on his 
or her body, the constructional size of the transponder TR, in the form of a key or a 
payment/entry card for example, decisively determines the convenience of wearing 
it, for example. 

r00911 Radio frequency modules are customarily constructed on printed circuit 

boards made of organic materials, e.g. A Teflon®-based or epoxy-based. Particularly 
in the case of low radio frequencies, e.g. 1 GHz - 10 GHz, the desire for small 
constructional sizes can only be fulfilled to a very limited extent due to the coupling 
between the wavelength and the structure size with these materials. An alternative 
comprises circuits on thin-film ceramics, but their production is very cost-intensive. 

f00921 Both the transponder TR and also the base station BS can therefore be 

implemented particularly advantageously as an LTCC (Low 



25 Mark Up Substitute Specification 



Temperature Cofired Ceramic) module or by using LTCC modules. Radio frequency 
structures on an LTCC basis are compact firstly due to the relatively high dielectric 
coefficient of LTCC but secondly also because the possibility exists of implementing 
the circuit in multi-layer technology. The manufacture of LTCC is inexpensive. 
Additionally, LTCC modules are capable of being placed in a manner which is viable 
in tkea mass production context. 

r00931 Since the entire RF circuit or critical sub-components are capable of 

being integrated completely in an LTCC module, these integrated LTCC modules 
can be placed like standard SMT (Surface Mount Technology) devices on very 
inexpensive standard printed circuit boards which for their part are not necessarily 
RF-compliant. The possibility naturally also exists of combining the technologies and 
constructing LTCC sub-modules on printed circuit boards made of organic materials 
but which can then be substantially smaller. 

f00941 An advantageous transponder TR with LTCC RF modules is shown in 

Fig. 8. Integrated on the LTCC module LM are a radio frequency oscillator HFO, a 
bandpass filter BP1 for filtering out interference modulation components which are 
produced by the switching (on/off) of the oscillator HFO with the clock pulse of a 
clock generator TGEN, and a radio frequency splitter or meter CNT, for example. 
The oscillator HFO is regulated to its target frequency by way of a control loop, to 
which a split-down clock pulse or the meter count is fed, as is customary in the case 
of embodiments as defined in Fig. 7, for example. Only digital, comparatively low- 
frequency signals are led out from the LTCC module LM, apart from the connection 
for the antenna, with the result that this module LM can be integrated without 
difficulty and inexpensively in the remaining circuit. 

[00951 The possible construction of the LTCC module is shown in schematic 

form in Fig. 8. In this respect, the RF circuit consists of a plurality of strata or RF 
layers. Devices which cannot be integrated into the inner layers, primarily 
semiconductors^ for example, are placed on the upper side of the LTCC substrate. 
As a placement technique, SMT placement (Surface Mount Technology) placement 
or Flip Chip placement^ which are known in thomooivoo techniques. are particularly 
appropriate. The LTCC module LM itself can be mounted on a standard printed 
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circuit board LP with what is referred to as Ball-Grid or Land-Grid BG/LG technology, 
for example. 

[00961 For the purposes of promoting an understanding of the principles of the 
invention, reference has been made to the preferred embodiments illustrated in the 
drawings, and specific language has been used to describe these embodiments. 
However no limitation of the scope of the invention is intended bv this specific 
language, and the invention should be construed to encompass all embodiments that 
would normally occur to one of ordinary skill in the art. 

[00971 The present invention may be described in terms of functional block 
components and various processing steps. Such functional blocks may be realized 
bv any number of hardware and/or software components configured to perform the 
specified functions. For example, the present invention may employ various 
integrated circuit components, e.g., memory elements, processing elements, logic 
elements, look-up tables, and the like, which may carry out a variety of functions 
under the control of one or more microprocessors or other control devices. Similarly, 
where the elements of the present invention are implemented using software 
programming or software elements the invention may be implemented with any 
programming or scripting language such as C, C++, Java, assembler, or the like, 
with the various algorithms being implemented with any combination of data 
structures, objects, processes, routines or other programming elements. 
Furthermore, the present invention could employ any number of conventional 
technigues for electronics configuration, signal processing and/or control, data 
processing and the like. 

[00981 The particular implementations shown and described herein are illustrative 
examples of the invention and are not intended to otherwise limit the scope of the 
invention in any way. For the sake of brevity, conventional electronics, control 
systems, software development and other functional aspects of the systems (and 
components of the individual operating components of the systems) may not be 
described in detail. Furthermore, the connecting lines, or connectors shown in the 
various figures presented are intended to represent exemplary functional 
relationships and/or physical or logical couplings between the various elements. It 

27 Mark Up Substitute Specification 



should be noted that many alternative or additional functional relationships, physical 
connections or logical connections may be present in a practical device. Moreover, 
no item or component is essential to the practice of the invention unless the element 
is specifically described as "essential" or "critical". Numerous modifications and 
adaptations will be readily apparent to those skilled in this art without departing from 
the spirit and scope of the present invention. 
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Ab o t r a c t A B ST R ACT 

The invention relates to a device, especially an active backscatter 
transponder, for generating an oscillator signal ( s ) based on a base signal — (oH) . 

ffh o iiwon-t - i - vo d ev ice . It comprises an oscillator ^s^-l f o-)— for actively 
constructing the oscillator signal -fa) — by oscillations, an input (antcSB>s c/s b >)- 

for the base signal (o) and an output ( an t c s b > s c /sb>) f o r the 

oG c i lialnr oscillator signaM-s-f produced , whereby the . The oscillator— fS-i-~ 

LFO) can be induced by the base signal (sH) to generate the oscillator signal -fs->- 

in a quasi-coherent manner to the base signal ( sH ). For the transmission of data, 

the device is— further ^pe¥-i de4 wd-fe-khas a data insertion device -frgpGEfcH — fe- he^ 

io adapt ed to inocrt for inserting data or a data signal (DatcS B>TXC/SB>) 
into the oscillator signal — fa)-. A corresponding suitable receiver 4&) — £0-3? 
-re ee i v i-^receives and ^re^ee-ejr^ processes the received signal (e) that was 
generated and transmitted by such a device as a quasi-coherent signal— fa) — ie 
expediently aloo provided, — in ad dition to a . A separation device 
(Mix) — ^B--^eme^4rTTa removes the signal portions of the oscillator -fsi-iEQ) 
from the received signal -fa) — b y me a no of via the base signal of a receiver-side 
oscillato r (El — [ fo) , with a data retrieval device (Dcmod) for retrieving the 
inserted data (Dat<SB>TXC/SB>) . 



29 



Mark Up Substitute Specification 



PCT Appl. No. PCT/DE03/00582 



APPENDIX 
DRAWING CHANGES 



Appendix 



Amendment A 
Prior to Action 



REPLACEMENT PAGE 

Transmitter S/ Transponder TR Receiver E 



Dat 



TX 



TGEN , 


SHFO 




y 




c 


S01 





ANT. 



Fig. 1 




Dat 



ANT 



sH 



s=e 



Fig. 2 




j TGEN 




SHFO 




PhMod 


s| 




0/1 
► 






Acp 










« — ► 


■< — } 










t 

Dat-rx 





< 



Fig. 3 



REPLACEMENT PAGE 



TRXMIX HEVC^ TGEN 

.0/1 



ANT 



BP1 



Demod 



Dat 



ZFSig 



M P 



Meas 



sig 



Fig. 7 



CNT 



BP1 



HFO 



, -_\ Integrated 

filter rf layers 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
<Ep FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 
GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



